NSAIDs are the most common agents used in dysmenorrhea treatment. They reduce menstrual pain by reducing uterine pressure and PGF2alpha levels in the menstrual fluid. The aim of this study was to compare the effects of piroxicam and diclofenac sodium as treatments for primary dysmenorrhea.
Background
Dysmenorrhea is a common gynecological problem consisting of painful cramps accompanying menstruation. Dysmenorrhea affects more than 50% of women who menstruate. Nevertheless, there are many publications that indicate that 90% of women between the ages of 18 and 45 years have dysmenorrhea [1] . Dysmenorrhea is one of the most frequent reasons for emergency admissions. Research has shown that women with dysmenorrhea have high levels of prostaglandin hormones, which are known to cause cramping abdominal pain. Non-steroidal anti-inflammatory drugs (NSAIDs) produce an analgesic effect by blocking prostaglandin production. Therefore, NSAIDs are generally used for dysmenorrhea treatment [2] . Generally, tablet forms of the medications are used in studies that have focused on NSAID usage for dysmenorrhea treatment [3] [4] [5] . However, we have observed that parenteral treatment for patients who are admitted to emergency units complaining of strong pain is more comfortable, fast, and effective.
Dysmenorrhea is classified into 2 categories: primary and secondary. Primary dysmenorrhea is defined as menstrual pain occurring without macroscopic pelvic pathology [1] . The current findings show that primary dysmenorrhea pathogenesis is related to PGF2, which is a vasoconstrictor and potent myometrial stimulant that is located in the secretory endometrium. NSAIDs decrease symptoms by inhibiting cyclooxygenase enzymes, depressing the production of cyclic endoperoxides and decreasing prostaglandin levels in menstrual fluid [6] . Taking NSAIDs at an adequate and frequent level can successfully reduce pain [2] . A meta-analysis that included 73 randomized controlled studies determined that NSAIDs are more effective for reducing pain than paracetamol or placebo for the treatment of primary dysmenorrhea. Nevertheless, it was determined that there was not enough evidence to determine which NSAIDs were more effective and reliable for primary dysmenorrhea treatment.
Piroxicam is an anti-inflammatory agent that has analgesic and antipyretic effects. It works by making cyclooxygenase enzymes reverse their inhibition functions, including inhibition of prostaglandin prostanoid synthesis [7] . The increase in endometrial prostaglandins in primary dysmenorrhea causes uterus ischemia and uterus hyper-contraction, which produce pain [4] . Piroxicam, which is the main inhibitor of prostaglandin synthesis, decreases uterus hyper-contractions and is very effective for primary dysmenorrhea treatment [8] .
Diclofenac sodium is a type of phenylacetic acid. It has fast and strong anti-inflammatory, antirheumatic, analgesic, and antipyretic effects. These effects include inhibition of prostaglandin synthesis, and it has been shown that the medication is effective for primary dysmenorrhea treatment [9] .
In the present study, we compared the analgesic effects of 1 dose of intramuscular piroxicam and diclofenac sodium in patients who were admitted to the emergency unit with complaints of primary dysmenorrhea.
Material and Methods

Study design and setting
Our study included patients who arrived in an emergency unit complaining of dysmenorrhea. We aimed to compare the efficiencies and effectiveness of intramuscular diclofenac sodium and piroxicam. The study is a prospective cohort study that was randomized, double-blinded, and controlled. The trial was registered in the database of federal clinical trials (clinicaltrials.gov identifier NCT02253446).
Selection of participants
The study took place at the Adult Emergency Department of the Medical Faculty Hospital of Pamukkale University (Turkey) (tertiary referral; ED annual census 78 000).
After informed consent for participation was given by patients who were complaining of dysmenorrhea and came to the emergency unit, the participants who met the inclusion criteria were enrolled in the study and randomized. Participants who did not meet the inclusion criteria were not included in the study. The inclusion and exclusion criteria were determined before the study began.
Inclusion criteria of the study 
Study protocol
The groups were determined as follows: Medications were applied according to a randomization scheme with 5-cm injectors for an intramuscular injection and were covered by plaster to maintain the randomization. The patients, physicians, and nurses were blinded to study. The patients were observed for 60 minutes in the emergency unit, and 45 minutes into that period, the patients received intramuscular tramadol HCL (100 mg-Contramal ® ampul-Abdi İbrahim-İstanbul) as a rescue medication for the patients who had a Visual Analogue Scale (VAS) score higher than 5 points.
Study population
The researcher and/or instructor who observed the study for 24 hours was determined ahead of time. The information about patients and the data were collected with questionnaire forms. In the first part of the questionnaire forms, demographic data were collected from the patients, including whether they took medication 4 hours prior to admission, telephone numbers, and other vital information. All of the patients' detailed physical examinations were performed by emergency doctors. After the history and physical examination, the patients with a diagnosis of appendicitis, ovarian torsion, ovarian cyst rupture and acute abdomen were removed from the study. Patients who were not approved for the study were removed from the study because they required advanced diagnosis and treatment.
Measurements
A VAS from 0 to 10 cm was used to evaluate the level of pain. Before and during treatment, the VAS chart was filled out by the patients without looking at their past marks. In addition to VAS scores, the verbal and numeric scales of dysmenorrhea were assessed. The patients' case numbers, age, sex, information about the health professionals who provided treatment, date, and time of treatment application were collected in a single form.
During monitorization of SpO2, blood pressure and pulse were automatically collected, and throughout the process all other medications were recorded. The patients' body temperature was measured from the arm pit with a Nimo® device. Oxygen saturation and blood pressure was measured with a Nihon Kohden® BSM-2301K device.
The pain scores were evaluated and recorded at 0, 15, 30, 45, and 60 minutes after the medication was given. During the same time points, heart rate (bpm), systolic blood pressure (mmHg), diastolic blood pressure (mmHg), breath rate (breaths per minute), and body temperature (ºC) were measured and recorded. Additional symptoms were recorded on the study form. Treatment was applied for additional symptoms when needed. After patients were discharged from the hospital, researchers reached the patients by phone 24 hours later and asked if they had dysmenorrhea that required an analgesic.
All the data were saved to the study form.
Data analysis
The data were analyzed with SPSS 17.0 Windows (SPSS İnc, Chicago, IL, USA). Defining characteristics are presented as the average and percentage distribution. Averages are given as "average±standard deviation". Power analysis indicated that a minimum of 200 people was needed for each group. The groups were compared with a chi-square test and t test based on the analysis method. For the statistical analysis of repeating data (VAS, pain scores, arterial blood pressure, pulse, breath rates, and body temperature), the data were compared with a repeated-measures ANOVA. Statistical significance was considered to be p<0.05 for all analyses.
Results
Overall, 1446 patients with complaints of dysmenorrhea were admitted to the Emergency Unit of Pamukkale University Medicine Faculty throughout the study period from 05.22.2013 to 07.31.2014. Of those patients, 400 (27%) were patients who were approved to be part of the study, and those individuals were divided into 2 groups. There were 200 patients in the piroxicam group and 200 in the diclofenac sodium group. The Consolidated Standards of Reporting Trials (CONSORT) patient flow diagram is shown (Figure 1) . The vitals and baseline characteristics of patients are given (Table 1, Figure 2 ).
The initial dysmenorrhea VAS score of the piroxicam and diclofenac sodium group was 8.6 cm (95% CI 7.4 to 9.8 cm), and 8.5 cm (95% CI 7.3 to 9.7 cm), respectively. The score of the piroxicam and diclofenac sodium group declined by 0.7 cm (95% CI -0.8 to 2.2 cm) and 0.6 cm (95% CI -0.7 to 1.9 cm) at the 60-minute time point, respectively. The overall repeatedmeasures ANOVA test (P=0.326) did not detect a difference in analgesic efficacy between the 2 treatments.
A decrease was detected in the numeric rating scale and verbal rating scale of the 2 groups over time. There were no significant differences between the groups (Figure 3) . The overall repeated-measures ANOVA test for the numeric rating scale (P=0.188) and verbal rating scale (P=0.704) did not detect a difference in analgesic efficacy between the 2 treatments.
Rescue medication was given to 25 (12.5%) patients in the piroxicam group, and diclofenac sodium was given to 11 patients (5.5%). The differences between the groups were statistically significant (p=0.014) (Figure 3) It was observed that 2 patients (1.0%) in each piroxicam and diclofenac sodium group experienced adverse effects (i.e., epigastric pain) from the medications (Figure 3 ). Additional medication was given to 1 patient (0.5%) in each group who complained of sickness during the one-hour study (p=1.00) ( Table 2 ).
The patients were classified by their dysmenorrhea grade level according to their dysmenorrhea pain, which was ranked from 0 to 3 (Grade 0: 0 patients. Menstruation is not painful, daily activities not affected; The patients were called and questioned 24 h after treatment about whether they had pain that required analgesics. Overall, 30 patients from the piroxicam group (15%) and 41 patients from the diclofenac sodium group (20.5%) had repeated pain (p=0.150) (Figure 3 ).
Discussion
This study aimed to compare the treatment efficiencies of 20 mg intramuscular piroxicam or 75 mg diclofenac sodium for 400 patients who were admitted to the emergency unit complaining of dysmenorrhea. We determined there were no differences between the 2 active ingredients for the efficiency of dysmenorrhea treatment (p VAS =0.326).
We found that the decrease in pain was statistically significant for the VAS, numeric scale and verbal scales when we assessed 
161
both groups (p<0.001). In addition to this analysis, we determined that the rescue medication was used more often in the piroxicam group than in the diclofenac sodium group. The difference in the need for rescue medication between the groups was statistically significant (p=0.014). However, there were no statistically significant differences between the groups in terms of the repeat rate of pain in the first 24 hours.
According to our literature research, our study is the first prospective, randomized, controlled study that has shown the efficiency of NSAID parenteral treatment for primary dysmenorrhea.
Many women do not seek medical support for dysmenorrhea treatment. Most women use NSAIDs and other analgesics or heat treatment in their own homes [10] .
When the literature was searched, we found that medication studies for outpatients typically included oral treatment [2] [3] [4] . In addition to those studies, clinical research was carried out 
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with various treatment strategies, such as heat treatment, acupuncture, and herbal treatment methods [11, 12] .
According to our literature survey, there were no medication investigations of intramuscular NSAIDs for treating dysmenorrhea. In this sense, our study is a preliminary survey. It is agreed that gradation according to the intensity of dysmenorrhea pain and the limitation of daily activities assists in producing effective treatments [10] .
The patients who were included in our study were compared according to dysmenorrhea score. The daily activities of 258 patients (64.5%) were remarkably restricted, and they determined that they could not achieve enough symptom relief from the self-administration of analgesics at home. It was determined that the daily activities of 137 patients (34.3%) were somewhat restricted, and they felt the need to use analgesics and gained relief from symptoms after taking analgesics.
It was thought that the patients who were included in our study needed to have parenteral treatment to reduce their pain rapidly and help them return to their daily activities because they could not function normally. To the best of our knowledge, there are not enough well-designed studies in the literature on the parenteral treatment of dysmenorrhea.
NSAIDs are the most common treatment in clinics for both primary and secondary dysmenorrhea. They can reduce PGF2 levels in menstrual fluid and reduce uterus pressure [6, 13, 14] .
Although some NSAIDs (especially fenametes) are known to be effective for dysmenorrhea treatment and are commonly used, there is generally not enough evidence to support those claims [15] . Moreover, no well-designed prospective studies were carried out.
Selective COX-2 inhibitors are effective for reducing menstrual pain. According to selectivity, gastrointestinal symptoms are rarer with COX-1 inhibitors. Although some research has recommended the use of oral COX inhibitors, there are limited surveys about oral COX-2 inhibitors for dysmenorrhea treatment in the literature [16] .
According to more recent research, it is understood that COX-2 inhibitors are not superior to non-selective NSAIDs [2, 14] .
Our study was consistent with the literature in terms of the lack of difference in treatment efficiencies between intramuscular 20 mg piroxicam and 75 mg diclofenac sodium.
There was no difference in treatment efficiencies between the patients who received intramuscular 20 mg piroxicam or intramuscular 75 mg diclofenac sodium for complaints of dysmenorrhea in the emergency unit (p=0.326).
The results were similar to the studies of Mello et al. and Letzel et al. [3, 4] .
Mello et al. compared the effectiveness of using 500 mg mefenamic acid tablets 3 times a day, meloxicam 7.5 mg tablets once a day and 15 mg meloxicam tablets once a day for patients complaining of primary dysmenorrhea, and they also investigated the safety and efficiency of these treatments [3] . The 10 cm VAS was used as an evaluation scale and at the beginning of their study, and the patients who had a VAS score greater than 3.5 were accepted. At the end of the study, which consisted of 3 treatment groups, there was no difference in the general evaluation pattern of the experimental groups.
Letzel et al. investigated the efficacy and safety of aceclofenac 100 mg tablet against placebo and naproxen 500 mg tablets given orally [4] . The evaluation of pain was carried out with a 10-point VAS scale. The patients who had a VAS score higher than 6 were accepted to the study. The VAS scores were recorded 0.5, 1, 1.5, 2, 4, 6, and 8 hours after patients took medication. The patients took rescue medication after 2 hours when needed. Consequently, it is determined that aceclofenac and naproxen were statistically effective compared to placebo for reducing the pain. Moreover, there was not a statistically significant difference between aceclofenac and naproxen with respect to pain scores.
However, those medications are not for emergency treatment, and the studies were performed for long-term follow-up with oral forms of the medication. More studies originating from emergency units are needed to understand the contribution of NSAIDs to dysmenorrhea treatment.
More rescue medication was needed for the piroxicam group (p<0.001) in our study. Letzel et al. did not find a significant difference in their comparison, which involved 2 active medication groups, regarding the need for rescue medication [4] . It is thought that there were differences between our study and their study because of treatment duration (our study was 45 minutes and their study was 2 hours).
During our study, the side effects of medications were observed in 4 cases (i.e., epigastric pain). During the study by Letzel et al., headaches occurred in 12 cases and stomach ache in 4 cases, which suggests that the parenteral forms of NSAIDs had fewer adverse effects than their oral forms. However, there is no evidence to support that claim. The usage of parenteral NSAIDs for primary dysmenorrhea treatment and their clinical use are worthy of additional research.
In our study, 30 patients in the piroxicam group and 41 patients in the diclofenac sodium group needed repeated analgesics for pain after a 24-hour treatment period (p=0.150).
Because of this study conducted in emergency unit, these patients were followed up during 24 hours. We believe that while the plasma elimination half-life of piroxicam is 50 hours and is 2-3 hours for diclofenac sodium, which resulted in differences in pain and may explain the need for repeated analgesic treatment [7, 8] .
Conclusions
At the end of our study, we found out that there was no difference in the analgesic efficacy between 1 dose of intramuscular 20 mg piroxicam and intramuscular 75 mg diclofenac sodium for treatment of primary dysmenorrhea. Both medications treated dysmenorrhea efficiently in the emergency unit.
Nevertheless, it was observed that the piroxicam group needed more rescue medication than the diclofenac sodium group. During the 24-hour period after treatment, 30 patients in the piroxicam group and 41 patients in the diclofenac sodium group had pain that needed repeat treatment with rescue analgesic therapy, but the difference between the groups was not statistically significant.
